6-thioguanosine diphosphate and triphosphate levels in red blood cells and response to azathioprine therapy in Crohn's disease.
Azathioprine is the gold standard for immunosuppressive therapy in Crohn's disease (CD) and its molecular mechanism of action is caused by the metabolite 6-thioguanosine triphosphate (TGTP). In this study we assessed the impact of TGTP levels for monitoring of azathioprine therapy. A novel, highly sensitive assay was established to measure levels of TGTP and its precursors 6-thioguanosine monophosphates and 6-thioguanosine diphosphates (TGDP) in red blood cells from 50 CD patients. The results were correlated with clinical outcome. TGTP levels could be quantified in 47 patients and a subgroup of these patients showed significantly high levels of TGDP. 6-thioguanine nucleotide (6-TGN) levels showed a significant correlation with TGDP plus TGTP concentrations, suggesting that active TGTP and its inactive precursor TGDP are the main metabolites within 6-TGN. Patients with 6-TGN levels higher than 100 pmol/8x10(8) red blood cells showed better response rates, on average, than patients with lower 6-TGN levels. The subgroup of patients with higher 6-TGN and increased TGDP levels showed a worse outcome with lower response rates, more flares, and higher infliximab demand than patients with high 6-TGN, low TGDP, and predominantly detectable TGTP levels. This study shows that quantification of TGTP levels can be used to monitor azathioprine therapy in inflammatory bowel disease patients. Furthermore, the data suggest that TGDP levels of more than 15% of total 6-TGN levels may be a useful surrogate parameter to predict poor response in a subgroup of azathioprine-treated patients.